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(57) Abstract: 



PURPOSE: A phase displacement unit 
having a low insertion loss variation is 
provided, which has extremely low variation 
of an insertion loss within a designed 
frequency range, by making an insertion 
loss when operating as a low pass filter 
similar to an insertion loss when operating 
as a high pass filter. 

CONSTITUTION: MESFET(1 05a, 1 06. 1 05b) 
are connected in serial between an input 
portOOU and an output port(102). A 
capacitorO 10a) is connected between a 
source and a drain of the MESFETO 05a). 
An inductord 1 1a), a resistor(400a). a 
resistor(400b) and an inductord 1 1b) are 
connected in serial from a source to a 
drain of the MESFETO 06). And a capacitor 
(1 10b) is connected between a source and 
a drain of the MESFETO 05b). Also. 
MESFETO 07, 108) are connected in serial 
between a connection node(A) of the 
resistors(400a.400b) and a ground, and an 
inductord 12) is connected between a 
source and a drain of a MESFETO 08). 
Gates of each MESFET are connected to a 
resistor, and each MESFET receives a bias 
signal applied to signal portsO 03.104) 
through the resistor. 
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5 a^XiHOI gg£|Dl, 2^.S3HIEi£ XHOiHttH gj§*e»» 6^1 M^BXI- AhOI CHt 6PI S4>XHS0I ggEIXI B 



£4 

si^espi. n^iiiEi, n^e^^Ei, ^gj^tf, sibm^xis 

S Ail AH 

SEBHI 2!Be[ 

£1S §aPI^°J Si&^SPI gJOflAlfi UEUHfe £Jse£, 

£2^ E1°l SI&SSPPI- XH^ g:» U EH si AH §2SfB CH°J g^Slslg UEfLH^ SISE. 
E3£ E12I SI&ESPPI- e^f ^Ei^AH gSffii- CH2J i^SJSI UEUHfe #A||B 
£4^ ^ ^g°J d^^Ei" ^A| Oil Oil HIE Sl&eSPISI UEILH^ SIslSE. 
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£5£r £42| XH« Wit WEisLM g»» GH2J M^sl^M UEUHfe ^AH|f[ U^£, 

£6S £42J ^B^l^ MUf HE1SAI ffJjSJ M^SJSM UEfLH^ #/dl© *J^£. 

£7^ g mt\\j\m°\ m&m mse £B, 

£8S £ ^SUf gEH:7|£2| ?l4 h B^:>IOII £|e* £^£^21 ^afM UIUS £3. 
* £B2| ^fi ¥^0il □ » ¥^2J * 

101 : S^BXr 

102 : »3?EW 

103 : XIMdhOICH^^eXI- 

104 : M2tit0\O\±£ls.&X\ 

105a, 105b, 106, 107, 108 : MESFET 
111a, 111b, 112 : B^ El 
4000a, 400b : 



£ ^SS ^§±Xh21 XHICH CHI 2J6H XI SjHIIEI SEfe gHHIEI^ S2S*»fe ^B^JIOII ^El 3SH£, ^»4* S ¥1 Oil AH 

(insertion loss) ESK?I- SfS ^l&B^PIOII 5101 Ch 

^B^l^ e^OH ^01^ SJM2J ^81 ^UH^BEilUOII £!£2| ^^^SfM 3^1 5 ^^¥§2g 52^nf aiOID ^ 

^£2| BEilUOil ^0li= ^MOICK 

^ gfB|£! U\2Jt ^0\, s^XhB MESFET(metal semiconductor field effect transistor)M ±^\X\ ±X{^ Ahg6PI ¥|6H ^21- 

£eiiBg gji^EHf^ Ahgam jiioi^s ami oh ^ saews Mmmoi bioion^ ^boii chef mesfetji- ^iusoh xi 

£1£ gEIPI^OII dfE ?i&£?PI2] gJOilS £0^1= SISSEOICh 

£1011 £AIB g£H2| ¥I^^JI^ e^^u^^ 10~13GHzB T-^£ i*EH2| 45° «#H?PISA|. s^Xh= §g § (Depletion mode) ME 
SFET(1 05, 106, 107. 108)S MmmH, DrOIB^ ^lg£fei B^EH(111, 112), MIM(Metal insulator metal) 5HHHAIEI(1 10) ^ 0| 

XHH109)M A^gtl 

£ie §56K)i, ^i*ib &m?gm mhib, a»e 101a »§ib 102 a^oioii^ mesfet 105a, 106 » iosb^h s^sjch sick m 

ESFET 105a2| ^ ££IIBB AK)IOIIfe ^HHAIEI 1 10a^h S^SJCH MESFET 1062J ±±Q £ ££IIBB AfOIOH^r B^EH 111a Si 1 

11 Wl- 2S(H S^£ICH &offl, MESFET 105b21 ^B ft! BSIIBB AFOIOIIte 5HHHAIE1 1 1 1 b^h S^£JCH 91Q. EE» 6PI B^Ei 111a SS 111 
b2| S^££ g XI B AhOI CHI MESFET 107^ 10801 ™M S^SIOI SO MESFET 1082J ^^B ^ ££IIBB AhOI CMI B^Ei 11221- S 
^£ICH 2ACI-. ^ MESFET2J ^|0i^^ XiW 10901 S^£|CH 21 OH 0|g e^H bFOI CH ^<i!^BXf 103 £! 104011 B^fS HhOIOH^<M^e S^^feCF 



a^|o^ ?5 o| ^a^o^j- ^ MESFET 21 3HI0l^ bhOIOH^ ^>!0ll m& XH« glUHEi ^ H« M3HIEIS ^^6^1 ElfebK 01* OimOilAH 
4 V EI^EK 

£2^ XH« eHf^Ei^ e^^-tTJ £12J e^l-^I^S UBfcHCh £1 ^ £2M S^5lS, XI1 1 U[0\ CH S BXf 103011 +0.7VM B^h5h^ HI2dK)l 
CH^^^BX^ 104011 -3.8VM B2^6hB, MESFET 105 ^ 108B ^ £1H MESFET 106 §J 107B OICH MESFET 105 ^ 108^ 

DH^ XH^o^ e^6Ha, MESFET 106 ^ 107B 3W DH Al EH Si- DH^ B SHXHI^s -'S^&D. sJ^^^e ?|5^ 

Oj MESFET 106 ^ 107B 3H EH A| EH 106c2h 107c^ B^^5^ g@ MESFET 105 ^ 108& DH¥ XH^OIB^ 0f^2^ 2^6^B, 

3H HH A I EH 110^ B^EH 11221- ^2H!S^ 5! 31 ^££S £1B £22h XH^ eHfHEI^AH QEK 

£3^ M^^Ei^ e^&tOI £12j M^haJ^a UEftHCK £1 §| £3S &^6hB, Xil 1 bl-OI CH ^SBB 103011 -3.8VM B2h6hH XII 2 df 01 
CH^dsBXF 104011 +0.7VS B2^6^B MESFET 105 ^ 108^ £H£|H MESFET 106 g| 107^ B9EK OICH 2HS MESFET 105 ^ 108g 
9HHHAIEI2I DH^ E ^^Xil^£^ §^6[2, MESFET 106 ^ 107^ DH¥ XHs^^ «A| sJ^^^M ^2|| 6PI ^16^01 2 

MESFET 105 ^ 108B 9i HH A| Ei 105c ^ 108c^ B^sf£IH MESFET 106 ^ 107^ OH^ XH^OIH^ 2hS6^B. £1 

2| $\&&$\D\£z £3H^ ^0| H« M3H!EiS e^o^l SD. 

£12J ?|^^^|2I^ ^?|X|^ AhgSI^ MESFET 2| ^|0I^ dFOICH^ 5 2 Oil [Tidh XH« m^WEi £^ H« e^^EH^ m^o\J\\ £J^ UK 
£22! XH« mH\^E\2l £32| H« eHl^EH2| x\0\J[ ^I^B?I2|2| $)&m 1§6H £ID4, £12] ^I^B^PI^ A|g£H0|>f g^M UEf 
IHifr £7011 AH £A|& dhSh ^01 §!8fe ^l^xh 45°M ^^CK 



2002/1 0/T7 



2 



WIPS PIView 3.3.2.0 



XH« MUf^E^ [£H oj ^oj^Hf M^^Ei^ §2*1* EH2J Ahoi^^oj ^OPI- SfeHI, ^S£*J2] 

UEIUi^ £8011 AH £Al£ dh2l 1*01 £121 ?l#a?Plfe fi3l ^E^B 10- 13GHz g Oil AH 1^8 ^Hf^ 10-1 1 GHz Oil A| ?l&e?PI£| a|°'£ 

s ( ^« sidhiei ^*j^b £2 chi ah , s§*bxi- 10m ga-e ^iii £>oi ^ehaiei 106cm e^a^oi »«exi- 102s sbsoi, oe 

B^tEH 11 lag g^BXl- 102^ SSgfeHI. 10-1 1GHz2J 6JSMQ &U\^9.^ ^8 ^E^B 12~13GHz2J £JS g Oil AH iJ^ 
b 5HIIHAIEH 107cS SXI(ground)^ £^9EK 0I2J- US ei^8 £8011 SAI9 103: +0.7V, 104: -3.8V) 31 » 

01 1ee8 ^n^oj 12~13GHzOHAH 4 k £J£^0l U&fc+CK 

SE». BS| gUf^EH S^SISB £3011 AH, gJ^BXl 101S Sj»& A Jan 6PI 5HiUlA!EH 105c ^ 111cS eilr6r01 t^BXi 102^ aSHfeQI 
OlttH 12~~13GHz2l AJ^sa &CH*!°S ^8 ^H^B 10~11GHz2] AJS gOilAi B^El^ 111a, 111b, 112^ *!iTE|0i §X|^ £ 

aj@q. 0l£f »S S&S £8011 ^J2£ 2AI9 33(S3PIS 103: -3.8V, 104: +0.7V)3f 30I &CH>*o^ ^8 ^Ift^B 12~13GHz0itAl & 
°J£^0| B21I usycf. 

ifafAH, gen ?i#s?Pife s^oiiah &oi*|og ^8 ^kf^b io~iighzohah -^ej^^ bdii UEfu^ii sa: 

^B^i2j avoi^ajoj 33 Mgah^ Ai^^si oil en si oi^oi Son aw, oi^b ^b^pis aHS§[ ai± 

m SSI2I g^m XH8UI3l^ £!B0l SDK 



gjgoi oi^bxi 

¥ i^s a^|£^ as ^^oj -xnse sias^i ^imoi Be^ 3£^mi, xi« g^uEis s*f» 00121 ^gj^^e b^£^ b^iskm 
b« gam eh ^ m^m cm 21 ^s^a bi^s^i 011 ah £j-gj£*j£i ^ ™s ^b^pim aissffeQi 

B = ^0| SiCK 



Ah^| ^AH 6 p| o,s> ^ mgoj ^| Ah^o|^|^ ( ^e^XhSI XHI 01 Oil £|5H XH« EH £^ B^ MUf^EH^AH ^§61- 

¥l^^¥PI0il ^OUH. XH« S3HI EH^ §2[ XHI Oi S CLH S^BXf£f e^BX^ AfOIOil ^J^^ S^XHWOI S^SDI, B^ SUF^EH^ M CtH 
a^| oj^EhX^ ^Ol #^BXf AfOIOil ^^1 S^XHWOI §^£|XI "§2S §[CI. 

c£Bt s mgo oj^ BK ¥Ei ^^BX^ xhSIS ^il S^Slffl, ^1101^^ Xll1bf0|0l^6J^M 2}Dl&$= M 1 MESFET, ^!0IMS Xil2bhOI01± 
Al^e oj^h^^ X1I2MESFET ^ >il0|^^ ^Ol XHM UFOICH^^S* HI3MESFET; &D\. XHI2MESFET21 ^^B^^^EH £312! &h£^ 

XIMei^EH, XlllXHi^, XHI2Xm ^! «l2eiSjH; ^^l &1\ HI2M»2| S^££^¥E1 SXIB£^ ^1 S^Sffl. ^ilOl^^ 

^^l XIHti^lOl^Aj^e ei^h^>fe X1I4MESFET ^ ^1101^^ XHM bhO|CH^6J^M Sl^fe X1I5MESFET; XHI5MESFET2J 4:^B3f 

£ai&lE+ A^ 01 Oil X1I32J^EHS 51^^ OI^CH^l 51 M 11 EK 



oioK & g^soi D\^momM e^sj xi^ie xpf ^ ^asi ^i^^ a^^m sois^i *jai& 4^ sie §£^ ^ahioi gsspi sl- 
ew, S ^S2J d^^tl- ^JAIOIIM £31 &^olO\ M&V[D\^ tlEK 

£4fe ^ g*3°J tif^^Hl- ^A| 011 Oil COB ?i^3^PIM UEfLH^ SJ^£0|EK £4011 AH ^g^l 0ISHM m?\ ^1 oH eeH^I^^ £1^ 
Q^Oll EH AH £3«^g ¥W6^EK 

£4M s^afoi ^x^oj <£m^&m Mmm, ej^bxi- 10121- #^&xh 102 Ahoioii^ mesfet 105a, 106 ^ iosb^^ ^ii s^aoi 

. MESFET 105a°J ^ £ £11 B B Ah0| CHI 5HHHAIEH 11 Oa^h S^^CH 91H f MESFET 10621 ^^B£^¥EH £5ilBB£^^ B^EH 111 

a, XHtJ 400a, JUS 400b ^ B^EH 1 1 1 bPh S^SCH SA£ffl, MESFET 105b°l ^^B ^ £51IBB Ah0| CHI ^ 5HIIUAIEH 111b^l- S^SOi 
MO. £fi ^^l XI » 400a3f XI » 400b 21 S^££ A 21- SXIB AhOICH!^ MESFET 107Hf 10801 51^ S^SJCH &IB MESFET 1082] ^^B 
^! EfillBB AhOIOll^ B^EH 112^^ S^SCH 21 EK ^ MESFET 21 7110)^^ XI ^ 10901 S^£|01 SiOl 0|g S6H bf 01 OI^^SBXI- 103 ^ 10 
4 Oil B^F@ bhOIOl^^j^M 2^^^CL 

e^H2f e^S^I ^e^Xf^ SS^tDepletion mode) MESFET(105, 106, 107, 108)M AfeafB, ^§4:Xlb DhOIB^ ± = B^EH(1 11 

, 112), M!M(Metal insulator metal) 3H HH Al EH ( 1 10) 91 0\B^2± XH»(109)« MgofSl, XI S 400aSI 400b^ ^ XH»(Thin Film Resistor : 20 

o)£^ ?esF»a. 

^521 ^I^S^PI^ 2| MESFET 21 ^IIOIM b^0|0H^ 52011 CI>£r XH « M^^EH ^ B^ eH^EH^ e^a^l £101, 0hg£H XH« mJl\ 

WEi^. m^mw Mm 400a ^ 4ooboii 2i en ^^iiti ^n r ^ cH^e ^nf^ ch^oiiah ^°j^^oi ^ch^£^ btii uefub, oioii 21 

5H ^51l§[ ^H^Oil & M Oil AH a^oi^ajo^ # mD} ^o\X\D\\ £jfe bK OIBHtl £ g^2| e^g 0181-011 AH 

£5^ XH« PIlf^Ei^ e^WttH £421 ^^rsl^S UEItHCK £4 ^ £5S S^5^B, XH1 1 tihOI OH ^61 SB XI- 103011 +0.7VM B^ForB XHI2b^0l 
OH^Aj^BXf 104011 -3.8VS B^h^B, MESFET 105a, 105b §J 108^ S HI B MESFET 106 91 107^ 01 CEH MESFET 105a, 1 

05b ^ 108^ OH^ XH^£^ M^6PB, MESFET 106 ^ 107S 3HHH A| EH2|- 0H¥ e ^XH£ h £^ ^^thCK BEIB, al^M^e 

^^il 6PI ^16101 MESFET 106 ^ 107^ 9H EH A| EH 106c2h 107c^ Zt^SfShB 89 MESFET 105a, 105b §J 1088 DH^ ^8 XI»0IH 

^ 0 ^^§5^B, 3inHAIEH 1 1 0BI- B^EH 1 12^1- miim^te ^ m\ i25g £48 £52f ^8 XH « e^^EHSAH §^6^1 &EK 

oj^BX^ 101g gBr^ 6JSe &OI 3H HH A| EH 106cM eiUa r 01 ^^BXr 102^ Cf§ gJ¥J= B^EH 111aM ^ xlB M&XH& 

400a ^ 400bM Oil 216H ^§H[ ^ #^BX> 102^ S^SICN. 10-11GHz2J 6JSSCr ^CH^l£^ ^8 ^U^B 12-13GHz 

2j aj^ g (Hi ah 3HHHAIEH 107c^ 2iT£J0H S XI (ground)^ ^@C[. 
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.£62 mivtWEi^ m^mw £i£i mnm^.m uatscK £4 ^ £6e gfss^, xiimoicH^^Bx^ 103011 s.swm ei^sm xii2bFoi 

Oj^Aj^cfXJ. 104011 +0.7VM B^ohB MESFET 10S ^ 1082 SH£JH MESFET 106 £! 1072 gSCf. OlttH 259 MESFET 105 §* 1082 
EH A| EH 21 0H¥ S SBXI»2£ gsfsm, 23 MESFET 106 SI 1072 DH^ X1§2S S^ttCh ^ A| a|S^*1g £1311 6PI ^01 2 
HQ MESFET 105 ^ 1082 5HIIHAIEI 105c ^ 108c^ Z_^sf£JH 2@ MESFET 106 ^ 1072 OH 2 ^2 XHtJOIBS 0r^25 3*§|»H. £1 

SI ?|#B?Plfe £314 ^0| H« e^UEH^ &2*3MI 

8J§«B» 1018 Sj»S 6JS2 £P! AIEH 105c 3! 111c» SjH-SK* *§(B» 102^ SBEIfegi. 01 HH 12-13GHz°J £!SMQ a^xho^ 
us ^n^o] 10~11GHzSI AJi ^ Oil AH 2J Bj El S 1 1 1 a. 1 1 1 b, 1 1 23f XH » 400a^ 400bM S&SIOI 3X|^ £^9Ck 0)2* 1>2 .§1 

Ahg £80i! A ^J2g SAI3 S(2 g^g 103: -3.8V, 104: +0.7V)Hf 2*01 ^Ql^2£ ^2 ^H^£J 10 — 11 GHz Oil AH 4^^^0| B^l UEfbh 
CI. 

£5 9f £6011 AH ^ = 5f010t XH <3 M^EI^ ttH(£4 S£) ffl§!B» 10131 i^BIf 102 Ah 0 1 Oil XHW 400a SI 400b ^ 

§^£ii2. ;n<3 m^ma =?mmm^e ss) xm 400a se 4oob:>i- s§ie» 10121 s^&» 102 ai-oichi ah t^sxi &n sxib:ofsi Ahoioii 

AH §££]££. #21 400a » 400bOII °I6H XH<* 8319! El =?SAI ^gJ^^OI #C||2S!°£ 5HXI3I! 9Db §01 CK 

£72 2 ^gUf S £01^21 ^i^^^l^lHJ blUtf ££0|CK £7M S£»B, 2 ejAI £!6h2 fl6T»2J 45£2J ?|gg ^3|| £J2 

^li » 4- SACK 

£82 2 *8i» e2IPI=2| ^^^NJIOil £|ff Ahoi^^o^ asfS y )M ££0IQ. 

£8M S^mS, gAj SM9CH £12 S2 g£H Jlif£j ^S^PPI- XH<* g^SE! §J H« gH^EH^MI gsftt IH°I ^oi^^g UEftij 
20IH aj<m U EltH 512 2 ?|&£?PP|- Xi« gill- HE1 ^ I! El £ Ml gSfS DI2I £T8J£tfB U El til 20|Cf. #£}Pls 

oj ^A^opioUH XH« #^^E1^M1 CLH£j ^^Hl e^^EH^Mi ttHSj ^oi^aj^ y|^^ [Q| ^u^OII (XI- El- AH e x^OI 

}|. Olgg OV ^ 0|Q L CCsh, ^ ^gOJ ^| AV^op |01 | AH PIlf^Ei^Mi g^oh ([HO| AJ- OJ ^ AJ ^ ^ « S j]J. m £J g ^ SX^h |Q] OJ MOI^^| 

blJHg- EH 10GHz - 1 3GHzSj e eZ> Oil AH 2 a^oi^^o| ^ 0 p|. ^oj on^ Aju_h^ 3|2 Ahoi^Aj^ S0! ^ ^ 

^ HQ 

= , #£H^I^2| ^!^^¥PI2 ^^l ^Ef^ei 10GHz - 13GHzOI!AH avoi^^oj ^§\j[ OdB LH XI 0.29dB §£01^, 2 ^SSJ ^l^^¥PI2 Od 
B - 0.1 7dB 41% §£ 4^^^ ^ 4- 91 Q. 

[C^UH. ^£H^I^£J ?I^^^PI2F 2 ^SH| £7HI £8 Oil AH £AI3 bh£f ^01 2 ^SSJ ^l^^^PI ^1^2 gBH 

^l^oj ^Ah^^^j^ »o| ^oixiffl &2J£*i ^sf2 ^BH^I^SI ^I^^^^IOII HI 6H DH^ ^2 51£^ UEFUAH avoi^oj ^^ 0 | 
l^ii ^ 4> 2JLQ. 

01^ Oil AH ^^§i 2 ^§2 m^^m^D\ 10-13GHzei T-=?^ ^EH^J 45° SI&^^PIM ^A|0||^Mi ^Sth 5i£^, 2 ^§2 T-^3S OiSJ^i 
DfE ^S^l ^l^^?PI0iiAH£ ^|§t 4^ Sl^ffl, 10-13GHZ Cli^OI 0fUCHEF£ ^§1 4^ 2AH. ^A| 45°0|£jS| Q2 

^^1 ?lt! ¥i^^^iPICHIAH£ 2 ^S2 

01^^. 2 ^SS| }|gf A^^2 ^Ol b^^lt[ ^A| 0j| Oil ^?x1!^£^ ^l^£J21£U fe^lth ^A|0jl2 H ^Si SOI Dl H imm 

soi ohye ^oja^oio^ mo. £th, 2 ^sbi ^1^ 20^21 s^si s^^^^ 2 k\&2\ s^i lh oiiah mm own Dt^mm 01 

81 tt 4 SiM 201 a. 

MJ\& ^01 2 ^S2 ¥I^^?I^I0II *ii§ XHWM A^g^o^Mi ahoi^^oj # mm ^ ^I^^^^IS Ahg8h2 AI^S m%]\2\ 

(57) g^PHJ S-^| 
8=?»1. 

^B±X[2\ ^^IS XHiCH CHI °J6H XH« S^^EI £2 gUF^EH^AH <y^^|£^ ^§6[b ?l^^?PI0|| SiOiAH, 

xh« innEi^ e^j- xhi ch a cm ^ i ^BXh2F #^ext Ami oil a^xi^oi ^^sffl, mixwa^ x-noigtm ^,01 a^ex^si- ^ 

^1 #^BXF AFOIOil ^^1 M^XiWOI S^SIXI &£^ ^^13 51 ^S^^ 6h2 ?l^ ^^Pl. 



S^ 1 ^ 2. 

S^BXF^¥E1 i^&Xf^ X^IS S^£|D1, ^|0|£^ X11 1 dhOI 01 ±£im.m 21Jt¥= XI1 1 MESFET, }|0|^ fl|2W 0| 01 ^6JsM e>^^^2 
X1I2MESFET ^ >1I0|M^ XI1 1 bF0| 01 9J^h^2 X1I3MESFET; 

X1I2MESFET°1 ^^B£^¥Ei £BHeiB°^ Xlliej^Ei, X1I2XHW SI. HI 22! Bj El: 

&J\ Xinxmilf ao| Xi|2XH^Si S^££^¥EH SXIB°^ 2^£Jffl. >il0|M^ ^Pl XI1 1 tJHOI 01 ± if £1^2 X1I4MESFET ^ 3HI 01 
^T^l X1I1 bmiOi^AJ^M oi ^1-^-2 X1I5MESFET; S 

^>0| Xil5MESFET£| ^^B3|- HSII21 B AhOIOII S^B X1I3B^EI 

m s&moi oi^ch^i se ^§£^ 6h2 ^i^^^i^i. 



S?S 3. 
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,H2»"0|f «oiai. 

&Z>| HI 1 MESFET2J £^BB ^SiieiB AhOI CHI §^9 XII 1 3\ HH Al EH ; ^ 
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